All of the chemicals used were of analytical grade and were used without further purification. Sodium hydroxide (NaOH), ammonium metavanadate (NH 4 VO 3 ), Hydrogen tetrachloroaurate (III) (HAuCl 4 ·3H 2 O), Sodium borohydride (NaBH 4 ), were purchased from Aladdin. Oleic acid (OA), Ce(NO 3 ) 3 ·6H 2 O, were purchased from Science and Technology Parent Company of Changchun Institute of Applied Chemistry. Tetrahydrofuran (THF), cyclohexane were purchased from Beijing Chemical Works. 2,2-Dimethoxy-2-phenyl acetophenone (DMPA) was purchased from Tokyo Chemical Industry. Thiol-polyethylene glycol with different chemical groups (HS-PEG 1000 -OH) were purchased from PegBio Co., Ltd (Jilin, China).
concentrations (100, 250 and 300 μg·mL −1 ) and was exposed to the NIR laser irradiation (NIR, 1.0 W·cm -2 ) for 5 min. Simultaneously, an infrared camera (NEC, with an accuracy of 0.1 °C) was used to measure the real-time temperature, and the change of temperature was recorded every 15 s. And, the photothermal effect of aqueous CeVO 4 and CeVO 4 /Au solution with the same concentration of 300 μg·mL −1 and different power density (0.5, 1.0 and 1.5 W·cm -2 ) was also measured in the same way. The photothermal stability of CeVO 4 /Au was measured by cycle irradiation. The aqueous CeVO 4 /Au solution (300 μg·mL −1 ) was exposed to NIR laser irradiation with a power density of 1.5 W·cm -2 for 6 min. Then, the laser was shut off, and the solution was cooled down naturally for another 12 min. The above procedure was repeated for three times and the temperature was recorded by the infrared camera.
Photothermal Conversion Efficiency of CeVO 4 and CeVO 4 /Au in Aqueous Solution
To examine the photothermal behavior, the aqueous solution of CeVO 4 and CeVO 4 /Au with concentration of 0.3 mg·mL -1 (1 mL) was irradiated using an NIR laser (BWT Beijing Ltd., China) with a power density of 1.0 W·cm -2 over a period of 1200 s, then the NIR laser was shut off. Simultaneously, an infra-red camera was used to measure the real-time temperature, and the change in temperature was recorded every 15 s. 

The T max (K) means the equilibrium temperature; T surr (K) is ambient temperature. The Q dis (W) is heat loss from light absorbing by the container, and it is calculated to be approximately equal to 0 mW. I (W/cm 2 ) represents incident laser power density; A 808 is the absorbance of samples at NIR. Where h (W/(cm 2 ·K)) means heat transfer coefficient, S (cm 2 ) represents the surface area of the container, the hs is calculated from the Fig S4. The hS is calculated using the following eq 2 
Tmax-Tsurr
A 808 τs η
Extracellular ·O 2detection
For the extracellular ·O 2generation test, a 1, 3-diphenylisobenzofuran (DPBF) probe was employed to detect the ROS. 10 μL of DPBF (10 mg·mL −1 ) solution was added to 3 mL of CeVO 4 or CeVO 4 /Au (65 μg·mL −1 ) aqueous solution. Then the mixtures were irradiated under NIR laser (1.0 W·cm -2 ) for different times (0, 5, 10, 20, and 30 min). Then, the samples were centrifuged at 10000 rpm for 10 min. Afterwards, the absorption of DPBF at 420 nm was recorded.
Extracellular ·OH detection
For the extracellular ·OH generation text, CeVO 4 and CeVO 4 /Au (0.2 mg) were added in 3 mL of methylene blue (MB) solution. Then, the mixture solution was stirred in darkness for 30 min to attain absorption-desorption equilibrium. Afterwards, the samples were exposed to the NIR laser (1.0 W·cm -2 ). After irradiation for different times (0, 5, 10 and 20 min), the MB aqueous solution was centrifuged to remove CeVO 4 and CeVO 4 /Au. The absorbance at 660 nm was measured by UV−vis spectroscopy. Relative cell viabilities were detected by the standard 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay.
Cellular uptake
HeLa cells were seeded in 6-well plate at a density of 1×10 5 cells per well and cultured overnight. Then the medium was replaced with fresh culture medium containing rhodamine B-labeled CeVO 4 or CeVO 4 /Au (300 μg·mL −1 ), respectively. After incubation for 4 h, the cells were washed with PBS several times and fixed with 4% paraformaldehyde for 10 min. The cell nuclei were dyed with DAPI. Then the medium was removed and rinsed with PBS several times. The cellular uptake was observed under dark-field scattering microscopy.
In vitro cytotoxicity evaluation
The Hela cells were seeded in 96-well culture plates with a density of 8000 cells/well. mL −1 for 4 h (37 °C, 5% CO 2 ), followed by removing the medium containing non-internalized NCs, the cells were washed once with PBS, and then irradiated for 5 min with NIR laser (1.0 W·cm -2 ) in the fresh culture medium.
Then, the cells were further incubated for 24 h at 37 °C under 5% CO 2 . At last, the cell viability was evaluated using MTT assay. The MTT assay of NIR laser-triggered phototherapy with CeVO 4 or CeVO 4 /Au at 200 μg·mL −1 with different power density was also performed under the same condition.
Intracellular ROS detection
For in vitro ROS detection, ROS production was detected by a cell permeable dye 2′,7′-dichlorofluorescin diacetate (DCFH-DA), which is non-fluorescent and could be easily oxidized to green fluorescent 2′,7′dichlorofluorescein (DCF) by intracellular ROS. Briefly, Hela cells were seeded into 24-well culture plates at a density of 0.2 ×10 5 cells per well and incubated at 37 °C in 5% CO 2 for 24 h. Afterward, Hela cells were incubated with 400 μL of CeVO 4 or CeVO 4 /Au (200 μg mL −1 ) at 37 ℃ for 4 h. Thereafter, the culture media were replaced by fresh culture media and exposed to a NIR laser (1.0 W cm -2 ) for 5 min. Then, the ROS probe was added to each well and the mixture was incubated for 20 min at 37 ℃. Finally, the cells were washed repeatedly with PBS. The fluorescence was routinely detected by exciting at 485 nm and measuring emission at 545 nm with an inverted fluorescence microscope system(Nikon Ti-S). Tumor volume = length×width 2 /2, relative tumor volume was calculated as V/V0 (V0 was the corresponding tumor volume when the treatment was initiated). These mice were sacrificed at day 14 to harvest the major organs and tumor for histological analysis.
In vivo phototherapy

Fig. S1
The zeta potential of CeVO 4 and CeVO 4 /Au. 
